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Sample Problems 

Compute the arc length of the graph of the given function on the interval given. 

1. f(x) = 2(x- 1 ) 3/2 on [1,5] 

2- f(x) = ^ (x 2 + l ) 3/2 on [1,4] 

Practice Problems 

Compute the arc length of the graph of the given function on the interval given. 

1. / (x) = cosh x on [ 0 , 1 ] 3 . f ( x ) = x ^- 1 \nx on [ 1 , 2 ] 

8 

2. f (x) = \/4 — x 2 on [—2,2] 4. f (x) = x 3 / 2 on [0,1] 


3 -/b) = L + _L on [1,3] 


4. f [pc) = In (cos x) on 


7r 


°’4J 


Answers - Sample Problems 


9 14 

1.) ^(37V37- 1) 2.) 45 3.) — 4.) In (l + A) 


Answers - Practice Problems 


1.) e -L 2.) 2-7T 3.) 3 + - In 2 4.) 1 

; 2 2e ; ; 8 ' 27 
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Sample Problems - Solutions 

Compute the arc length of the graph of the given function on the interval given. 

1. f(x) = 2(x- 1) 3/2 on [1,5] 

Solution: 


f (*) 
[/' b )] 2 


= 2 J (x - 1) 1/2 = - 1 

= 9 (x — 1) = 9x — 9 


L = 


5 _ 5 5 

J \A + [f (®)] 2 dx = J y/l + 9x — 9 dx = j (9x — 8) 1 / 2 dx = - (9x — 8) 3 ^ 2 

l l l 


i 

= ^ ((9 • 5 - 8) 3/2 - (9 • 1 - 8) 3/2 ) = ^ (37 3 / 2 - l 3 / 2 ) = (37^ - l) 


2- /(x) = - (x 2 + l) 3/2 on [1,4] 
Solution: 


i (- 2 + 1 ) 


3/2 


/(*) 

/' (*) 

[/' (x)] 2 + l 

7 (x)] 2 + 1 = \/4x 4 + 4x 2 + 1 = J (2x 2 + l) 2 = 2x 2 + 1 


= ^ ^ J (x 2 + l) (2x) = 2x V 7 x 2 + 1 

= 4x 2 (x 2 + l) + 1 = 4x 4 + 4x 2 + 1 


L = 


l 


1 + [/' (x)] 2 dx = j 2x 2 + 1 dx = ^ + x 1 = + 4 ) - + l) 

l 


128 \ 2 \ 126 0 r— 

ir +4 -U + 1 =-r +3 = ^ 


3. /W = y + 4 oil [1,3] 
Solution: 


x 3 1 

'<*> = T + S 

3x 


1 X 


1 1 


/'(*) = ir-^ = T-^ = 7b 2 --l 


6 2x 2 


2x 2 2 


^)] 2 + 1 - i ( x4 + ^- 2 ) + 1 = i (" 4 + a - 2 ) + i = K " 4 + ^ + 2 


- x H ~ 
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4. / (x) = In (cos x) on 
Solution: 


7r 

°'4J 


/(*) 

/'(*) 

[/' ( a; )] 2 + 1 


In (cosx) 

1 , . , 

-(— sm x) = — tan x 

cosx 

tan 2 x + 1 = sec 2 x 


7t/4 


7t/4 


7t/4 


L = 


^/l + [/' ( x )] 2 dx = f Vsec 2 x dx = f secx dx = In |secx + tan 


x 


i/4 


= In 


7T 


7T 


sec — + tan — 
4 4 


— In |sec 0 + tan 0| = In 


V2 + 1 


— In 11 + 0| == In ( V2 + 1) — In 1 


In (V2 + 1) 


For more documents like this, visit our page at http://www. 

.teaching.martahidegkuti.com and click on Lecture 

Notes. E-mail questions or comments to mhidegkuti@ccc.edu. 
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